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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1 . Reference is made to the following document: 

D1: US-A-2 976 01 3 (ULRICH HUNTER DAVID) 21 March 1961 (1961-03-21) 

2. The document D1 is regarded as being the closest prior art to the subject-matter 
of claim 1 , and shows (the references in parentheses applying to this document): 

a variable nozzle device for a turbocharger comprising: 

an annular nozzle (20, 21 , 22) formed between an inner wall and an outer wall 
(40), and 

an annular arrangement of adjustable vanes (22) interposed in the nozzle for 
defining a plurality of nozzle passages, 

wherein the nozzle (20, 21, 22) is adjustable by controllably adjusting the vanes 
and by varying an axial clearance between the outer wall and the vanes, wherein 
the axial movement of the outer wall to the vanes is limited by a spacer (see col. 
2, line 69 - col. 3, line 7 of the description) which defines a minimum axial 
clearance between the vanes and the outer wall. 

2.1 The subject-matter of claim 1 differs from this known variable nozzle device in that 

the nozzle is adjustable by controllably varying an axial clearance between the 
outer wall and the vanes. 



The variable nozzle device of D1 shows an active control in adjusting the vanes. 
Furthermore the variable nozzle device of D1 shows an adjustable axial clearance 
which is passively regulated by the working fluid differential pressure between the 
nozzle and the inlet volute, forcing the outer wall against the adjacent surfaces of 
the nozzle blades for sealing purposes. 

2.2 The subject-matter of claim 1 is therefore new (Article 33(2) PCT). 

3. The problem to be solved by the present invention may be regarded as improving 
the turbine performance in a controlled fashion enlarging the gas flow area both 
pivoting the vanes and adjusting the axial clearance separately or 
simultaneously. 
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- 3. 



The solution to this problem proposed in claim 1 of the present application is 
considered as involving an inventive step (Article 33(3) PCT) for the following 



reasons: 



In D1 the outer wall is not controllably adjusted therefore it is not possible to 
improve the turbine performance in a controlled fashion enlarging the gas flow 
area both pivoting the vanes and adjusting the axial clearance separately or 
simultaneously. The outer wall in D1 is adjusted for sealing purposes only. 

4. Claims 2-5 are dependent on claim 1 and as such also meet the requirements of 
the PCT with respect to novelty and inventive step. 

5. The present application does not meet the criteria of Article 33(1 ) PCT, because 
the subject-matter of claims 6 and 7 is not new in the sense of Article 33(2) PCT. 

The document D1 discloses (the references in parentheses applying to this 
document): 

a method for operating a variable nozzle device for a turbocharger comprising a 
plurality of vanes arranged in a nozzle (20, 21, 22) defined between an inner wall 
and an outer wall (40), the vanes forming nozzle passages with all the method 
steps as in claim 6 of the present a application. 

The step of varying an axial clearance between the outer wall and the vanes by 
axially moving the outer wall to and from the vanes is indeed shown in D1 , being 
the outer wall moved by the working fluid differential pressure between the nozzle 
and the inlet volute. 

5.1 If the applicant would have used the wording "controllably varying an axial 

clearance..", as used in claim 1 , the method claim 6 would have been considered 
new and inventive (see §2 - §3 of the present communication). 

6. Dependent claim 7 do not contain any features which, in combination with the 
features of any claim to which it refers, meet the requirements of the PCT in 
respect of novelty and inventive step, see document D1 . 

7. Nevertheless if the combination of the features present in independent claim 6 
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and dependent claim 8 would have been used, it would have been neither known 
from, nor rendered obvious by, the available prior art. 

Claim 8 states that the step of increasing or decreasing the axial clearance and 
pivoting the vanes can be performed independently and or simultaneously thus 
showing the variation of the axial clearance in a controlled fashion. 
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Claims 1 to 8 



1. A variable nozzle device (1) for a turbocharger 
comprising: 

an annular nozzle (3) formed between an inner wall 
(11) and an outer wall (10), and 

an annular arrangement of adjustable vanes (4) 
interposed in the nozzle (3) for defining a plurality of 
nozzle passages, 

wherein the nozzle (3) is adjustable by controllably 
adjusting the vanes (4) and by controllably varying an 
axial clearance between the outer wall (10) and the vanes 
(4), 

characterised in that 

the axial movement of the outer wall (10) to the vanes (4) 
is limited by a spacer which defines a minimum axial 
clearance between the vanes (4) and the outer wall (10) . 

2. A variable nozzle device (1) according to claim 1, 
wherein the outer wall (10) is axially moved to and from 
the vanes (4) by an actuator, preferably a pneumatic 
actuator (6) . 

3. A variable nozzle device (1) according to claim 1 or 2, 
wherein the outer wall (10) is defined by a hollow shaft 
(5) which comprises an axial slit forming a bypass for 
exhaust gas which does not pass through the nozzle (3) . 

4. A variable nozzle device (1) according to any one of 
claims 1 to 3, 
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comprising means for operating the axial movement of the 
outer wall (10) in such a manner that the outer wall (10) 
is moved away from the vanes (4) as an operational 
rotational speed of the turbocharger increases. 

5. A variable nozzle device (1) according to any one of 
claims 1 to 4, 

comprising means for operating the axial movement of the 
outer wall (10) in such a manner that the outer wall (10) 
is moved to the vanes (4) as an operational rotational 
speed of the turbocharger decreases . 

6. A method for operating a variable nozzle device (1) for 
a turbocharger comprising a plurality of vanes (4) arranged 
in a nozzle (3) defined between an inner wall (11) and an 
outer wall (10), the vanes (4) forming nozzle passages, the 
method comprising the steps of: 

adjusting the nozzle passages by controllably 
adjusting the vanes (4), and 

varying an axial clearance between the outer wall (10) 
and the vanes (4) by axially moving the outer wall (10) to 
and from the vanes (4), and 

limiting the axial movement of the outer wall (10) to 
the vanes (4) by a spacer which defines a minimum axial 
clearance between the vanes (4) and the outer wall (10) . 

7. A method. for operating a variable nozzle device (1) for 
a turbocharger according to claim 6, 
characterized by the following steps: 

increasing the axial clearance between the outer wall 
(10) and the vanes (4) as the operational rotational speed 
of the turbocharger increases; and 

decreasing the axial clearance between the outer wall 
(10) and the vanes (4) as an operational rotational speed 
of the turbocharger decreases. 



AMENDED SHEET 




3/3 



8. A method for operating a variable nozzle device (1) for 
a turbocharger according to claim 6 or 7, wherein 

the step of increasing the axial clearance between the 

"5 outer wall (10) and the vanes (4) starts and/or stops 

either independently from or simultaneously with a step of 
pivoting the vanes (4) for enlarging the gas flow area of 
the annular nozzle (3); and/or 

the step of decreasing the axial clearance between the 

10 outer wall (10) and the vanes (4) starts and/or stops 

either independently from or simultaneously with a step of 
pivoting the vanes (4) for. reducing the gas flow area of 
the annular nozzle (3). 
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